
09) fill (ID 2015942 (13) CI 
(Sl) 5-p*4C ll/08- 



Komhtct Pocchhckoh OejjepaunH 

DO D8TCHT8M H TOBSpHbtM 3H8K8M 



n s 



mf 



(id OnMCAHHE H30BPETEHHH 

K naTeHTy Pocchhckoh OeAepai^HH 



r 



(21) 5004220/23 

(22) 14.1091 

(46) 15.0734 B«fi Ng 13 

. (75)tl|yKMH JlH; lilMfiaHOB A.rU U4yKMH MJ1; Ka- 
penwH Bf; CaBHUKHM AJ4; Mace AM; fTymxHH PM; 
OmneHKO C.B. 

(73) Ha>MHO-fpOM3BOflCTBeHHoe npeAnpMATMe Tpn- 

-(59)1. nareHT ClUA N 4671474. wi B 64C 
21/06, 1987. 

•2. 3a«BKa BenHxoOpwraHMM N 2178131. wi 
B 64C 21/02 1987. 

3. naTeHT CUJA N 4434957. wi B 64C 
3/13 1984 

4' naTem d>Pf N 1273338. m 62b 60, 
1969. 

(54) yCTPQaCTBO ynPABJIEHMfl HOrPAHHH- 
HblM CnOEM HA A3P0AKHAMK4ECK0& HO- 
BEPXHOCTM JlETATEJlbHOfO AflHAPATA 



(57) MioGpeTeHHe othocmtch k aswauMK a mmchho 
k ycTpowCTsaM ynpaaneHH* norpaHHHHbiM 'cnoeM 
AHfl voweneHWH aapoAKHaMwecxMX xapaKrepwawc 
ITA Tlono>KMTertt>w 3 w 3(f)(t>eKT Hio6peiemn 3a- 
KHJOMaetcfl b C03A3HHM yd power Ba, o6ecneMMaa*<>- 
mero npn Manwx 3HepreTwecKMX 3arparax 6e30T- 
pbffiHoe oCreKaHne aapafl^aMvMecKOM noBepxnocTM 
JTA. An* 3Toro b yapoMCTBe ynpaaneHMH norpa- 
cnoefM, b wxpeBOfl xaMepe 1, BwnonHen- 
hoh 6 (J)OpMe nonooM b KopMoeoM 4 MdCTH noBepx- 
hocth cao6aiemoH c hcto^bhhkom HM3Koro Aaane- 
HMfl 4, pa3Memeno o67exaeMoe Teno Z Me>KAy 
CTCHKdMH KaMepu H TenoM 2 o6pa3oaaH KOffcUe- 
bom KaHan 3. Ha KopMoeoM Macro noBepxHOCTM 
mo)K6t 6wTb pa3Meiueno wecxonbKO BwxpeBbix Ka- 
Mep, npw 3tom xawepw cna&KeHbi otboahwmm Ka- 
HanaMH 6 c BWxoflaMM b o6u\m aha Bcex KaMep 
ra30flMHaMwecKMfi fpa*a 7. coeflKHew^w c mctom- 

HMXOM HW3K0T0 A3aD6HHfl 4. OTBOAHb*€ KdHaHbi 6 




I (70 hcukomm ra^AwnaMwecxoro Tpaxra (}>>ukuho- 

s- iiHpytoi kok swetaopu ra^AHHaMvuecxw TpaKT 

g momgt 6bab BbwionneH B.w^e xanana c pecnee- 

? pom 8, np*i 3tom BXOAHaa b pearcep Macn> Kanaoa 

{ CO CTOpOMW 3?«eKTOpOB Bbff)0m46Ka B (|)Opwe am<J>- 

s 4>y3opa 9. Pecweep wower 6biTb cooCLuen c o6~ 

I naawo hk3koto fxaanema b oGTeKaicxuew noTOKe 



KdHanaMM 10 c ynpaBnHKXUHMM sacnoHKaMM 11. B 
KSHanax 7 m 3>KeKT0pax MoryT 6wib pa3MeLqeHw 
no&opoTHue aacnOHKM 12 m 13. Mctcnhhk wmoro 
AaeneHHfl 4 MoweT 6wTb BbmonneH b BMfle awex- 
Topa 16, o6pa30BaHHoro Ha BxoAe b AM^c^yaop 
Typ6opeaKn«Horo ABwraTSna -15. 5 an (jww, 4 



2015942 



H3o6peTeHwe othocmtc* k aBuauuM, a 
nMeHHO k yapOMCTBaM ynpaBneHMH norpa- 

H^HHUM C/I06M A™ M3M6HGHHW 83pOA^HaMM- 

MecKwx xapaKjepMCTMK zieTaTe/ib'Horo 
annapaTa (/1A). 

TlpM o6t6KShmm ndToicoM B03Ayxa ton- . 
ctwx aapoAMHaMMMecKMX npo4>nne& b kopmo- 
BoVi MacTn pea/iM3yeTcn TeseHMe c 
nohoxMTenbHWM rpaAM^HTOM AaeneHw*, ko - 
Topbtft npen»TCTBy6T ABM>KeHMK> raaa b 06/ia- *u 
cm norpaHMMHOro cnoa, r/ie cxopocTw 
OTHOCMTe/lbHO Ma/iw. Pe3y/ibTaTOM TaKoro 
B03Aef!CTBH» MoryT 6biTb OTpue norpaHMMHO- 
ro c/ior or noBepxHOCTM e xopMOBO* Mac™ n t 
xax c/ieACTBne v 3H3MWTe/ibHoe yBemiMeHwe 
aapOAHHaMMMecKoro conpOTUBTieHU* npo<t>n- 

/1H tlpVI CHHHCeHUM HOAbeMHOfl CM/lbl » hto BMe- 
CTe npMBOAMT X CHMtfeHMK) a3pOAHH3- 

MMMecKoro KaneCTBa o6Te*aeMoa npBepxnd- . 

CTVI. 

/lyifl y^ymueHMH a3poAMHaMvmecKWx xa- 
paKTepucTMK npo<t>Vi7iea, npw o6TeKaHnw koto- 
pwx no/)0>KMTe/ibHbi^ rpaAHeHT Aae/ieHH* b 

hOTOKe Bbl3UBd6T B KOpMOBOft M3CTM npO<t>M/lH 

otpwB norpaHMHHoro c/ion ot noBepxHOc™, 25 
npn6eraK)T k oTCocy norpaHMMHoro c/io* c no- 
Be pXHOCTM' MTO npMBOAMT K yBe/lMMeHMK) CXO- 

poCTM b npucTeHOHHOft 66/i3Ctw m n03B0/ineT 
nOTO^cy npeoAO/ieBaTb 6e3 OTpbisa peam*3ye- =. 
Mbie b xopMOBOft Mac™ no/vowMTe/ibHwe rpa- ^ 
AneHTu AaBi.<3Hn». OTCoca norpaHMMHoro 
c/ioa c noBepy nocTM nep*opMpyeT AOCtatoM- 
ho pa3Hoo6pa3Hafl <J>opMa oTeepc™* vi me- 
jieR, Mcnbnb3yeMbix a** nepcfcopatjMM. 
nap<J>opnpOBaHHan noBepxHOCTb coo6meHa c ^ 
xaMeport pa3pe>KeHViH, pa3MemeHHoPi bo BHyT- 
peHHe« noBepxHOCTM o6Tex3eM6ro npo4>M/i*. 
Taxoe xoHcrpyxTMBHoe peuieHvie no3Bo/i«eT 
ocyiuecTBHTb Heo6xpAMMUM ot6op Maccw M3 
n pMCTSHOMHOw o6a3Ctm norpaHMMHoro C/lOfl 40 
(otcoc) y/iymiiMTb yc/ioBMfl o6tck3hvjw npo4>n- 

71*. 

HsBecTHO paSbTaioLuee no onucaHHOMy 
BWLue npHHUiihy ycTpo&CTBO y'npaB/ieHM* no- 

rp3 HUMHiJM C/lOeM, BblflO/l HCHH06 B BHA6 p*Aa ^ b 

pacno/io>KeHHWX c BHyTpeHnea ctopohw npo- 
$>mjih BwxpeBbix KaMep coTBepcTWRMM, pa3Me- 
lUeMHUMii nonepex BHeuiHero noTOxa (1). 

BwxpeBoe ABMxeHwe BHyTpM xaMep noA- 
Aep>xnBaeTcn 3a CMeT rMAPOAUHaMMMecxoro 50 
BaawMOAe^CTBUfl BWxpeBoro ABM>xeHnn b xa- 

Mepe C BH61UHMM TeHeHHeM B 30He OTBepCTMfl. 

npw 3tom cxopocTb BHeuiHero noTOxa b npn- 
CTeHOMHOft o6nac™ B03pacTaeT, mto npuso- 
Amt x 6e30TpwBHOMy o6TeKaHMK) npo<t>n/i«. 55 
OAnaKo m3b6Cth06 ycTpofiCTBb nweeT ne- 

AOCT8TKH, OCHOBHWMM H3 KOTOpWX flBH«K)TCfl: 
C/lO)KHOCTb XOHCTpyxUMM, BWCOKM^ ypOBeHb 

conpOTUBneHHJi npo$vi/ifl h 6o/ibiune SHepro- 
3arpaTbi na otcoc ewxpeBoro noTOxa. 



C/lO>KHOCTb KOHCTpyiCUUM COCTOMT B 60Ab- 

ujom KonimecTBe BuxpeBwx KaMep n Kanep 
oT6opa Maccw, 

BwCOKMfl ypOBeHbCOnpOTHB/ieHMfl B03HM- 

xaeT M3-3a 3HaMMTe/ibHoro npo<f>nnbHoro co- 
npOTMB/iCHMfli o6yc/iOBneHHoro nnoxo 
o6TeKaeM0« xBaApaTHOi?i 4>opMO« xaMepw, m 
M3-3a yBe/iMMeHUA conpoTMB/ieHn« TpeHnw na 
noBepxHOCTtf BMxpeBwx xaMep. 

Bo/tbiuwe 3Hepro3aTpaTW Ha otcoc noTOica 
o6i,flCH«K)TCfl 6onbUJMM conpOTMBneHneM Ma- 
rwcTpaneft. coeA^HflK>mMX Buxpeawe xaMepw 

C MCTOMHMKOM HM3XOTO ASB/ieHMfl. /^pOCCe/lM- 

pyK>mn& 34>(|)exf MarvicTpane^ oc66eHHO ae- 
/imx a/ia 3ByxoBoro TeMeHn« ( peanM3y»omerocfl 

B M3BeCTH0M yCTpO^CTBC KpOMe TOrO, npM 

Manwx cxopocTflx BHeuiHero noTOxa m He6onb- 
ujux 3HaneHMflx no/io>KMTenbHoro rpaA^eHTa' 
AaBneHWfl sHeprocuCTeMaycTpowcTBa pa6oTa-. 
eT b HeaxoHOMMMecxoM pexwMe. TaK xaK oHa, 
HacTpoeHHa» Ha MaKCMMa/ibHwe 3HaMeHM« 
cxopocTewi noTOKa m rpaAneHTOB AaB/ieHna, 
ocymecTB/ineT otcoc 6onbiue Hed6xoAMMoro, 

MTO npMBOAHT K M3/iVlUiHMM 3Hepr03aTpaT3M. 

HsBectHO yet pomctbo ynpaBneHMfl norpa- 

HMMHblM C/lOeM, B KOTOpOM* BMXpeBbie X3Mepbl 
MM/lMHApVIHeCXOft 40PMW, MTO n03BO/l«eT 

yMeHbujiiTb iix npo<t>w/ibHoe cpripOTMBneHne 

(2). OAHaKO M3-33 Ma/10fi Be/lMMVIHbl me/in, co- 

eAnH«K)iueft npwcf eHOMHyx) 06/iacTb noTOxa c 
BwxpeBoCH xaMepoi^, o&nacTb B3awMOAe&CTBwa 
TeneHwa b KaMepe m BHeuiHero noTOxa «Bii«eT- 
c* HeAOCTaTOMHO npoTHJKeHHpft, mto6u b c/iy- 
Mae 6o/ibujMX no/io>KMTe/ibHbix rpaAweHTOB 
Aae/ieHMfl 06ecneMMTb ^eoexoAMMoe yse/inMe- 
Hue CKopocTM noTdxa b npupTeHOMHoPi o6na- 
ctm Am n p e a b t b p a me hm n o t p ba b a 
norpaHMMHoro c/ioa. 

i/l3BecTHO ycTpowcTBO ynpaB/ieHw« norpa- 

HMMHblM C/lOeM, B KOTOpOM MHOXeCTBO BWXpe* 
BblX KaMep C OTBepCTMflMI4. COeAWH«KDLUMMM HX 

nonocTb c npucTeHOMHWM TeMenneM, o6pa3y- 
kdt aapoAHHaMUMecKviPi npo^n/ib b bma© bo/i- 
h victor ndBepxHOCTM c ycTaHbB/ieHHbiM b ee 
/)o6obowi noBepXHOCTM Bnxpeo6pa30BaTe/ieM 
(3), 

B stom yctpoMCTse ycTpaneH HeAOCTaTOX, 
CBfl33HHUft c Manoti npoTflxeHHOCTbK) o6/ia~ 
ctm B3aV!MOAewcTBMn BHeiuHero m BHyrpeHHe- 
ro Buxpeaoro noTOKa t oahbko oho He Mo>xeT 
ncno/ib30BaTbCfl A^fl u)npoKoro AwanasoHa 
pexviMOB TeMeHM^, tbk xaK MacTOTa cxoAa bmx- 
pePi c BWxpeo6pa30BaTe/ieM AO/i>KHa coBna- 
A3Tb C MaCTOTOPl npoxo>KAeHMfl BH euj HUM 
noTOKOM BO/iHOo6pa3HUx CTpy KTyp noBepxHO- 
CTM, MTO MO>KeT 6blTb pea/iw30BaH0 KOHCTpyX- 

uwePi TO/ibxo OAHOro peKHMa oSTeKSHviR. 

H3BecTHO ycTpo^CTBO ynpaB/iennfl norpa- 
humhwm cnoeM, npuMeHeHHoe b xohctpykumm 
/IA t BwnonHeHHoro b bhab TO/iCToro aspoAM- 



7 



2015942 



M8MMHeCKOrO npO<t)vi/lR C pa3MetH6HHblMH B HpHMeHeMMe CMCTeMW M3 HeCKO/lbKHX 

ero KOpMOBOW nacTn pn/\a meneowx xanaBox, Buxpeawx xaMep, CHa6>xeH'Hwx 3>KeKTOpaMH > 

pacnonoaceHHWX nepneHAHxynflpHO noroxy m o6beAHH? hhumm o6uikm raaoAHHaMvmecxMM 

coeAMHeHHwx c uctomhukom HH3xoro A^B/ie- TpaxTOM, no3Bonji6T 6me 6p/ieecHM3MTb 3Hep- 

hhh (4). HeAOCTarxaMn SToro ycTpoCHcTBa ab- 5 rosarpaTu. ; 

yi«K)Tc» 6o/ibuiwe 3HepreTWMecxne 3aTpaTbr, CMcxeMa 3>xextopOB c eAUHWM rasoAHHa- 

o6ycnoBfleHHwe 6o/h>lumm nepenaAOM AaB/ie- MunecxwM TpaxTOM no3BO/ifleT ncnonb30BaTb 

mm«, KOTQpufl . npeoAone8aerc» npucTenoM- „ ai« sacexuuw BbicoxoHanopnwfl B03Ayx, ot6m- 

HWM nOTOKOM, T8K KaX OTCOC B03AyX3 paGMUM B 60/ibLUMX KO/WMCCTBaX 143 XOpMOBWX 

npon3BOAViTCft b MGCTax o6TexaeM6i* nosepx- 10 »Meex, mto Taioke CHiiwaeT 3Hepro3aTpaxbi Ha 

HOCTM, TAe A9B/ieHHe MMHMMa/lbHOe, a BAye - OTCOC. : vu • 

b MecTax, rAe AaB^eHne MaxcwMa/itHoe. Bony- Ha/inMne A^»4><t>y3opa no3BO/i«eT BOCCTa- 

ujne 3Hepro3aTpaTbi He nosBO/iaxrr nonyMHTb hobm™ AaB/ieHne b pecviBepe, mto BeAeT x 

BweoKoe aapoAHHaMMwecKoe KanecTBO /)A, cHwweHMk) noTpe6Horo yposH* JioHMaceHHoro 

3aA3Ha M3o6peTeHHR coctomt b cosAaHnw 15 AaB/ieHwa, o6eeneMWBaeMdro mctomhwxom ot- 

ycTpoftCTBa ynpaB/ieHMfl norpanwMHWM c/ioeM, ✓ coca, m tcm caMwM Aono/iHMTe/ibHO yMeHbiua- 

o6ecneHMBaM3mero npn Ma;iwx 3Hepro33Tpa- eT SHeprosaxpaxu. > 

Tax 6e3QTpbiBHoe oSTexaHwe aspoAHHaMUMe- CoeAMHeHne pecwtfepa c o6/iacxbK> hms- 

ckom noBepxHOCTM J1A. 3rq AOCXMraexca TeM t xoro AaB/ieHHH b noTbKe. oOjexaioineM noBep- 

mto b ycTpoMCTee ynpae^eHUfl norpaHMMHbiM 20 xHocTb, no3BO/iflex cSpocwxb Macxb 

c/ioeM, coAepxau^MM BHxpesyio xaMepy, bu- oxcacwBaeMoro B03Ayxa 8 axy o6/iacxb t o6ec- 
no/iHeHHyio b <J>opMe no/iocxM, b xopMOBOft "• neniiB eiuie.6o/ibUjee CHMweHiie 3Hepro3axpax 

MacTM nouepxHOCTW m coo6meKHQfi c mcxqmhm- na pa6oxy wcxomhmx3 orcqca. 

kom HM3Koro ASB/ieHwa b no/iocxw BuxpesoM Hcno/ib30BaHMe. B ^ CMCTeMe ynpaB/iflK>U4wx 

KaMepw pa3MemeHoyAo6Go6TeKaeMbe rerib c 25 3acnoHox np3Bonfl^TonTHMii3tipoBaiTbypoBHM 

o6pa30BaHMeM Mex<Ay CTeHxaMn xaMepbM n no- otcoca na pa3/inwbix pe>KMMax p6TeKaHM». 

BepxHOCTbk> Te/Va xonbueBoro BuxpeBoro xa- KpoMe Toro, Hammne 3ac/ioHox npHTopMoace- 

nana, hum nexaxe/ibHoro annapara o6ecneMHBaeT 

" YcxpOftCXBO MO>XeT C0Aep>K3Tb HeCXOflbXO M3CXHMHWM I4/1W nO/lHblft OTpbIB nOXOKa (a 33BM- 

BMxpeswx xaMep, pa3MeuueHHb>x Apyr sa^Apy- 30 cmmocth ot vi HxeH c mb h octm TopMo>xeHM«) npw 

roM, npu 3tom BUxpeBbie xaMepw AO-nxHbi He3HaMHTie/tbHOM cHiDKeHnw noA*»6MHofi cm/iw. 

6wTb CHaOxeHbi 3>KexT0paMn b <t>opMe xaHa- Hcno/ib30BaHne b xaMecTB6. * MCTOMHuxa 

noB, coeAMHWioiUMx mx no/jocTM c npoTOMHOi^ H|43xoro A3B{ieHn« 3>xeKTopa Ha BXOAe jyp6o- 

nacTbio o6iuero a^« ecex xaMep ra30AMHaMi^- peaxTuBHoro. ABuraTe/ifl no3Bo/i»eT ho/iynnTb 

Mecxoro TpaxTa t coo6iueHHoro c hctomhmkom 35 34>4>exTMBHbi0 mctomhmk OTCOca;"^, . 

HM3KOrO A3BfleHHfl. . H306pejeHMG nOflCHflGTCH MepTeixaMM,. 

ra30AMHaMMMecKMw TpaxT MO>xeT 6wTb rA6 Ha cj>nr. 1 M3o6pa>KeHo ceneHwe /1A b BMAe 

Bwno/iHGH b BHAe xaHa/ia c pecvieepoM, npw .. to/ictoto a3ppAHHaMMMecxoro npo4>M/i5j c ycT- 

3tom axoAHan MacTb xaHaria b pecwBep co cto- * pomctbom ynpaBneHWA norpannMHUM c/ioeM c 

Pohw 3>xeKTOpOB Bbino/ineHa b BMAe AH<t><t>y30~ 40 MeTb»pbM« BuxpeewMH kaMepaMn, pacno/io- 

pa. xeHHbiMH Ha kopmoboiTj sac™ noBepxHOCTvi; 

Ha 4>nr. 2 - ceneHne OAHOM n3 BMxpeBwx xaMep 

XenaTe/ibHO coeAHHUTb nonocTb pecwBe- c 3>xeKTnpy»ou4HM KaHa/iOM; Ha 4>nr. 3 - cene- 

pac o6/tacTbK5HM3Koro Aae/ieHWfl H3Ao6Texa- Hue BwxpeBOM xaMepw (nepewPi no noTOxy) c 

6mom noaepxHOCTbK) xaHa/iaMM c ynpaB/iwe- 45 A^<t>cj>y3opHpj?i MacTbio raaoAHHaMMMecxoro 

mumm Ha. BbtxoAe xana;iOB 3ac/iOHxaMM, B xa- TpaxTa, pecuBepoM m ynpaB/iAKHueia 3ac/ioH- 

Hanax ra3OAHH3MHMecK0ro Tpaxxa uenecoo6- xoft; Ha (j>nr. 4— pacnpeAe/ieHwe Aas/)eHn« na 

pa3HO pa3MecTWTb ynpaB/iflfoiMne 33c/)0hxm. noBepxHOCTM To/icjoro a3poAHHaMHMecxoro 

Wctomhmk HM3xoro A^B/ieHUfl Mowex 6biTb npo<t>nn« npn OTpbiBHOM m 6e30TpbiBH0M o&Te- 

Bbino/JHen b BWAe axexTopa, pacno/io>xeHHoro 50 xanwu.. 

bo bxoahom A^^$y3ope TyppopeaxTMBHoro Yctpomctbo ynpSB/ieHna. norpa hmmh biM 

ABuraTe/ifl. c/iobm coctomt H3 Hecxo^bKMX BwxpeBwx xa- 

Ha/iviMne o6TexaeMoro Tena b ho/iocth Mep 1, pa3MemeHHbix Apyr 3aAPy<"0M b xopmo- 

Bwxpesofi xaMepw no3Bon«eT 3a CMeT eciecT- now nacTM /1A. B no/iocTH xaMep pasMeaieno 

BeHHoro rpaAweHTS AOB/ienup no/iyMHTb'unp- 55 yAo6oo6TexaeMoe xe/io 2 c o6pa3oaaHneM co 

Kyn«i4H0HHbifi pe>KHM TeneHun, oGecnenuBa- ctgh xaMn xaMepw xo^bueBoro xana/ia 3. Ka- 

6e30TpWBH0e 06TeK3Hl4e nOBepXHOCTH Mepbi COo6lAeHW C HCTOHHUXOM HH3XOrO A3B" 

npw Md/iwx ypoBHflx oicoca m tbm caMWM chh- /)ennfl 4. flepBan xaMepa 5 MO>xeT ne MMeTb 

swTb 3HeprosaTpaTbi b Hecxonbxo pa3 no cpaB- ycTpoftcrea a^i« OTCOca. Ka>KAa» M3 xaMep 

neHMK) c npoTOTHnoM. ^CHa6>xeHa 3>KeKT0p0M b bhag xanana 6, coeAn- 
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M«K)Lqero nonocTn xaMepu c npoTOHHOM Mac- hm« b BwxpeBbix xaMepax boxpyi oOtoxaoMoro 
rbK)o6uuero Bcex xaHa/ioa ra30flHHaMHMe- rena 2. Ha pexuMe 3anycxa noc/ie npMCocftM- 
CKoro TpaKTa, coeAM h e h h oro c mctomhuxom ne h ha noTOxa ue/iecoo6pa3Ho yMenbiinnb 

HM3Koro AaB/ieHMR 4. noc/ieAHflfl KaMepa ne ypoBHM OTcpca, mto ocymecTenneTcw nyroM 

MMeeT awexTopa, a ee xaHa/i OTCoca HB/ineTca 5 nepexpuTMH xaHa/ia 6 3*exTopa aacnonxort 14 

HaMa/]OM ra30AHH3MHHiBCKOrO TpdKTd, KOTO* M/1M KdHd/13 7 33C/10HX0ft 12. FlpH 3TOM M^TCH* 

pwfli BMno/iHen b BMAe xanana 7 c pecneepoM cmbhocti, OTcoca no xananaM 17 w 18 CHHxa- 

8. npw 3T0M bxoa Ta30AHHaMMMecKpro TpaKTa etc», flocKonbicy Ha BxoAe b xana/i 17 

b pecuBep BwnoAHeH b <|>opMe Aw<t>4>y3opa 9. Aaa/ieHne MeHbwe, neM Ha bxqac b xaHa/i 18, 

rionocTb pecwaepa 8 coo6meHa c o6nactbK> 10 to npw chm>k6Hmh mhtchcmbhoctm OTcoca npw 

HM3Korb /iaB/ieHHfl b o6TexaiomeM noTOKe xa- o n p e a e n e H h o ft e ro b e/i mmm h e nonnocTwo npe- 

HanaMM 10 c ynpaB/iwKJiuMMM aac/ioHKaMM 11. Kpau4aeTCHOTCbC Bb3Ayxa no KaHa/iy 17Mnpor 

B xaHa/ie 7 ra30AWHaMMMecxpro TpaKTa m xa- AO/ittaeTc« no Kana/iy 18. Aa/ibHeawee 

Ha/iax awexTopoB Taxxe MoryV 6wTb ycTanoB- . - CHn>xeHne yposHfl OTcoca npneoAMT kbo3hmk- 

/ieHy ynpaB/iHtomwe sacnoHKM 12V 13 m 14, 15 HOBenvi»6 UMpKy/i«utiM BOKpyr Te/ia 2, noAAep- 

Mctohhmkom HM3Koro AaB/ieHMs MpxeT crty- XMBafcMbfl neperiaAOM AaaheHMsi e xana/ie 3. 

jKMTb Typ6opeaKTMBHbift ABwraTe/ib 15 c 3*cex- o6yc^OB/ieHHbiM pa3H0CTbto fla&/i6HHR b tom- 

TopoM 1 6, - ycTBHOB/i e h hum bo bxoaom xax "A" m "B" (<J>Mr. 2), x.e. .pa3HOCTbio Aasne- 

AM(J><t>y30pe. Bo3Mo>KeH BapnaHT Bbino/iHeHM-i hma b xananax 17 m 18. B iio/ioctm xaMepu b 

ycTpoftCTBia (4>i*r. 3), a kotopom nepsaa no 20 KO/ivueebM xaHa/ie 3 Boxpyr je/ia 2 v o6pa3yeT- 

noTOKy BMxpeBan KaMepa 5 h e m m e eT 3>k e kto- c« Bvixpb (tohkmc /imhmm Wa <t>wr. 2)/ npM 3tom 

pa. nepeAHwa yMacu>x Kanaka 1 7 AbfiCTByeT xax 

npMHUnn pa6oibi ycTpo&cfBa ynpae/ie- xanan BAVBa, a Hawa/ibHUPi yMacTOx xaHa/ia .18 

HMfl norpaHUHHWM cnoeM 3ak/i»oMaeTCfl b cne- -:xax kana/i otcopa. >\V 

AytouieM. . 25 Ha .<t>nr. 4 noxa33HO, Kax MeHaeTCfl npo<J>- 

flpM BK/IJOM6HMM MCTOMHMKa OTCOC8 B03Ay~ CXOp^CTM B nj)MCTeH04HOfl 06/iaCTM TeMe- 

xa 15 HM3KMM ypooeHb AaB^eHM» pacnpocTpa- hma b Hecxo/ibxwx ceMeHMux noToxa (ero 

HJieTCfl ot, axcexTopa 16 Ha pecuBep 8, .Hanb/iHeHue) p6y c/i OB/ieH B03 h m k h o Be hhcm 

An<t>(|)y3op 9 m xaHa/i 7. B. xaHa/ie 7 na BbixpAe um p xy/i u mho h Horp - Buxjoeeoro AanxeHMJi bok- 

3>xeKTopoB 6 HacTpqftKoft 3>xeKTopoB m 3ac/io- 30 pyr yena 2, mto m CBMAete/)bCTByeT Oco3AaHMM 

hok 14 ycTaHaB/iMsaeTCJi yposeHb AaB/ieHM» t yc/ioauft 6e30TpwBHoro bOTexaHM^ noBepxHO- 

o6ecneMMBaK3iuMM otcoc M3 BuxpeBbix xa^ep. : CTM, ■ 

Heo6xoAMMbift a^« 6e3otpwBHorb b6TekaHM« :B nepBbix BUxpeBbix KaMepax uMpxy/i«UM- 

noBepxHQCTM. ypoB6Hb AaB/ieHMA b xaaane 7 . . o ^ h ti 0 pe >k m m tc 4 e h ma . mok eT coxpaHMTbca 

noBuiuaeTCJi b Hanpae/ieHMM kopmobux bmx- 35 Aa^<e npM no/iHOM npeKpaiueHMM bfcbcia ms 

peBbix KdMep npuMepHO no TQMy >xe 3aKOHy, ^ : KaMep (no/iHOM nepexpwTviM xana/ia a^exropa 

no KOTopoMy BpspacjaeT AaB/ieHne bo bh<bu)- V> 3ac/iOHxoPi 14). B Jstom c/iysae npn>KaTMe 

neM noToxe b HanpaB/ieHnn k KopMOBoi^ nacTM BHetUHero noTbra k noaepxHOCTM o6ecnesM- 

o6TexaeMOfl noBepxHOCTM. * aaefcfl otcocom m3 ndcneAyJOiuMx, pacnpno- 

RufyQyaop 9, coeAunaiomwft Kanan 7 c 40 *eHHb»x bhm3 no hOTOxy, KaMep ■ B w3BaHHtift 

pecMBepoM 8,yMeHbiuaeTCKopocTbOTcacbiBa- / npwcoeAUHeHHWM noTOKOM no/iO)KMTe/ibHwft 

eMoro B03Ayxa, noBbiiuaeT AaeneHne b pecw- / • rpaAMeHT A3B/ieHM«. o6yc/iOB^MBaeT ycnosna, 

Bepe 8 m TeM C3mwm y/iymuaeT ycAoami ■•; ->Heo6xoAMMbie a^« noAAep>xaHMfl unpKy/i«un- 

pa6oTw 3>KBXTppa 16 Ha BxoAe b AM<t>*y30p '" : -C ohhofo pe^KMMa reMeHviH b nepBwx BMxpeBwx 

typGopeaKTMBHoro ABMrare/is, CHM>Kafl noTe- 45 xaMepax npw no/iHOM OTcyTCTBMM OTcoca M3 

pH noc/ieAHero 3a cneT cHw>xeHMA ypoBHn ero hux. OnwcaHHwrt bwiu6 Mexa hh3m o6texaHM» 

APOCce/inpoaaHMfl. noBepxHocTM b6t«CH5ieT Me/iecoo6pa3HOCTb 

B MOMenT aanycxa ycTpo^CTBa otcoc ms Bwno/iHenMfl nepap^ no notoxy BMxpeBOft xa- ' 

BwxpeBbix xaMep ocyiuecfB^neTCfi no AByM xa- ; Mepu 6e3 OTcoca H3 ee no/iocTM ((t)Mr. 3), Tlo 

na/iaM 17 m 18 (nanpaB/ieHMe ABMweHMH noTO- 50 xaHa/iy 19, coeAMHflK)U4eMxaMepw 5 c pecuBb- 

xa b xaMepe o6o3HaweHO to/ictwmm /iuhmrmm pom 8, ra3 Mo>xeT BAyaaTbcs b no/]ocTb xaMepw 

Ha (fur. 2). 5 b TaHreHuna^kHOM HanpaB/ieHUM no otho-/ 

flocne npMCoeAMHeHMfl nOToxa b kopmo- ujenviK) x BHeuiHeMy noTOxy, mto MHTeHcw^M- 

boA MacTM o6TexaeMoro Te/ia Ha ero noaepx- qMpyeT B^xpeBoe ABMxeHMe a nepBoft 

hoctm pea/iM3yeTc« AaBneHne c no/io>KMTenb- 55 Buxpe bom. xaMepe. OTcyTCTene OTcoca M3 nep- 

hum rpaAMeHTOM b HanpaB/mHMM xopMu. Xa- boA xaMepw 5 npMBOAMT x noHM>xeHMK> Aaa/ie- 

paxTep M3MeHeHM» A3B7ieHM« M/t/iK>cTpnpyeT- hmjr b xana/ie 7, yMeHbiuaeT y p o b h m 

c» Ha 4>Mr. 4 cn/iowHOA /iHHuert. pa3pe>xeHHfl, Heo6xoAHMoro a>i* 6e30TpwB- 

no/io>KMTe/ibHuft rpaAMeHT AaB/ienMfl cnoco6- noro o6TexaHM« m TeM csmwm o6ycnoe/inBaeT 

CTbyer C03AaHMK5 unpxy/j«UMOHHoro ABuxe- 6o /iee 3xohomhmhwm pe>xnM pa60Tw ycTpoA- 
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ctb8 ynpaBneHMH norpanuMHbiM c/ioeM. tlnp- 
Ky/iRMMOHMoe reneHne p nepeoft KaMepe ycia- 
HaannBaeTCP 8BTOMaTMMeqxn Aa*e hb pexMMe 
3anycKa ycrpoflCTBa. 

nepeHOc. noBopoTMwx 3ac/ionoK M3 xaHa- 
noB 6 b KQHBn 7 ra30AHHaMMMec»coro TpaKTa, 
o6mero A*».BCex 3wexTopoB % ynpomaeT ycT- 

PORCTBO, OAH8KQ npW 3TOM Hep6xOAUMa H3- 

CTpottxa 3)KeKTOpoe ecex BMxpeBux KaMep na 
onTviMa/ibHwft pexcMM ofcoca. 

JXnn o6ecneMeHMfl HopMa/ibHoro pexwMa 
pa6oTw Typ6opeaKTMBHoro ABuraie/i« 15 Ha 
nycxoBwx pextuMax cnyxaT ynpaB/i«*oiune 3a- 
c/iohkm 11 b xana/iax 10 pecuBepa 8. ripn 
OTKpwTMM 3ac/»OHOK yMeHbiuaeTCfl pa3pe>Ke- 
Hwe na BXOAe b An4>4>ysop Typ6opeaxTMBHoro 
ABwraTe/ifl, neM npeAOTepamaeTca bo3mo»c- 
Hurt noMna* xoMnpeccopa ABuraTe/ibFjoa yc- 
T8HOBKM. VnpaB/iflioiutie aac/ioHKM 11 na 

HOMMHa/lbHblX peXHMBX pa60Tbl CHCTCMbl ot- 

coca npsBO/iiRiOT c6pocuTi> b 06/iacTb hoHM- 
xceHHorb A3 bjichmh bo bh6ujhbm noToxe, 
o6ieKaK)mnM noeepxHocTb, H3 pecwBepa 8 Me- 
pe3 xaHd/iu 10 MacTb OTcacwBaeMoro B03Ayxa, 
mto CHwxaeT 3Heprp3aTpaTu Ha otcoc. Rria 
ynpaB/ieHMfl norpaHMMHbiM anoeM npn nocaAv 
xe J1A Heo^xoAMMo ocymecTBHTb HacTnwHbi& 

OTpbJB flOTOXa B XOpMdBOft MaCTM noBepxHo- 

cth. J\n* aToro cHMMcaeTCA ypoaeHb OTCoca 
nyTeM noBopoTd 3acnoHox 14, /im6o 3ac/iDH0x 
12 8 xaHane 7. OTxpu-me nepenyckHbix itnana- 
hob 1 1 Ta»pxe cnoco6cTsyeT o6pa30BaHMK) /io- 

KSilbHOrO i OtpUBB B KOpMOBOft H3CTM 
ROBepXHOCTM. 

Mcxoa* M3 4>n3i4Mecxoft npnpoAU Mexa- 
• HH3M3, pea/iM3yioiAerocn npw pa6ore ycTpofi- 
CTBd ynpaB/)eHM« norpaHMMHUM c/ioeM, 
mo>kho onpeAennTb Awana30H n3MeHeHHs na- 
paMeTpoB, xapaKTepn3y»oiUMx reoMeTpwMe- 
cxvie paaMepw BHxpeBoft xaMepw. 

MaKCMMa/ibHbift pa3Mep Li auxpeBOfi xa- 
Mepu m MMHv.Ma/ibHwi^ pa3Mep hs xaHana 
axexTopa (4»wr. 2) onpeAe/iflKnciR cooTHOuue- 

HMHMVI 

i - ~ 1 itZ/d P . hs _ Uw/Uc 

rAe dp/dx- rpaAueHTA3BneHM» h3a BMxpesoa 
xaMepbfl bo BHeujHeM noroKa; 



b. Ub ~ COOTBeTCTBeHHO n/10THOCTb M cxo- 

pocTb noTOxa, UMpxy/iupyjomero b xaMepe; 

Uw - CKOpOCTb H3 BWXOAB M3 BMXpeBOft 
KaMepW BO BHeiUHMrt nOTOK. 

5 Kax cneAyeT M3 Teopnw otpubhux Tene- 
hwB, onTHMa/ibHue yc/iosnfl pa6oTbi ycrpoflCT- 
Ba onpeAe^«»OTcn cooTHOiueHMeM: 



10 



15 



20 



25 



0,5 £ >0,05; 

Uw/Uc - onpeAenaerca M3 peujenuft nprpa- 
HUHHoro c/i05i; 

Uc - cxopocTb BHeiuHero noTOxa HaA bmx- 
peao^ xaMepoft* 

Bw6op SHaMeHMfl Ub/Uc onpeAB/ifleTCn 

C/»eAyK)tMMMM 3akOHOMepHOCTflMM: pocT otho- 
UJeHM» Ub/Uc npMBOAUT K B03paCTaHMK) BMX- 

peBoA xaMepw, yMeHbiueHne Ub/U c BW3b*BaeT 

H^06x0A^M0CTb yBe/lMHeH^R XO/IMMBCTBa BMX- 

peaux KdMep. AHa/in3 Ha ochobb H3BecTHbix 
aaxoHOMepHocTeft no3BonfleT no/iyMMTb p»A 
cooTHOiueHMrt A^« ochobhux ra6apMTHbix pa3- 
Mepoa BuxpeBOft kaMepy 



0,3 



!>1 



£0; 
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0,3> ^ > 0,001 
h3 n h2 + (0-2)h4, 



35 rAe h2, h3 MMHUManbHtie pa3Mepu Kdnanos 
17, 18. . 

B WCOKMM ypOBeHb 3<j>(J)eKTMBHOCTM n3T6H- 

Tye_Mo.ro ycTpowcTBa o6yc/iOB/ieH pea/iwaye- 
mmm npw erp pa6oie hm3kmm yposHeM otcocb, 
^0 o6ecneMMBaioiuMM _ 6e30TpwBHoe o6TexaHMe 
noBepxHOCTH npn.no/ioxnTe/ibHOM rpaAMeHTe 
AaB/ieHMfl. 

3H3MMTe/ibHoe yMeHbiueHne mhtchcmbho- 
gth OTCoca BoaAyxa M3 eMxpeBbix xaMep no 
45 cpaeHeHMK) c npoTOTHnoM AOCTumyTo 3a cmct 

XOHCTpyKTWBHblX 0C06eHH0CTei^ yCTpO^CTBB, 
n03BO/)flK)lAMX C03A3Tb BMxpeBoe ABW>KeHVie 

Ha nosepxHOCTM, noawiuaioiAee cxopocTb b 
npucTeHOMHb^ oSnacTM m TeM cbmum npen»T- 
50 CTByjoaiee OTpwBy noioxa. 



OopMy/ia u 3 o 6 p e t e h m * 

1. YCTP017ICTBO ynPAB/lEHWH no- 
rPAHWMHbIM C/IOEM HA A3P0flHHAMM- 
4ECK0« nOBEPXHOCTW JIETATE/lbHOI'O 
AnnAPATA, coAepxaiuee B^xpeeyio xaMepy, 
Buno/iHeHHyK) b 4iopMe nonocTM b kopmobovH 

M3CTH nOBepXHOCTM M C0o6lAeHHOft C HCT0H- 
HMKOM HH3KOrO A3B/\eHMR, OT/lMHaiOmeeCfl 



55 



.•reMi'sTO oho cnaSxceno o6TexaeMbiM Te/ioM, 
ycTanoB/ieHHUM b nonocTM BwxpeBO^ xaMe- 
pw c o6pa30BaHneM Me>KAy cTenxaMM xaMe- 
pw M noBepxHOCTbKD Te/ia Ko/ibuesoro BMxpe- 
soro xana^a. 

2. ycTpoiiciBO no n.V, 0T/ivma»ou4eecR 
TeM, mto oho CHa6xceHo He MeHee neM AByM* 
B^xpeBbtMW xaMepaMM, Bwno/iHeHH wmm c 
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3>KGK1 0p3MM B ' <J>OpM6 K3Ha/lOB, p33MeiUeH- 4. YCTpOMCTBO HO n.3, OT/1HMaK>UlCeCR 

humm APyr 3a APyroM, n ra30AUHaMn*iecKMM ieM, mto pecueep coo6meH c o6nacTMo hu3- 

TpaKlOM, COeAHHeHHWM C MCTCWHUKOM MM 3" KOTO A^ B/1 ^HHfl H3A 33p0AMHaMUMCC KOI* nO" 
KOrO A3B/ieHHH, npH 3TOM BMXpeBbie KaMepbl BepXHOCTbK) KaH3/13MW C p33MeiueHHblMH Ha 

coeAMHenw c ra30AHHaMUMecKMM tpsktom g bwxoa3x ynpaB/ifl»omwMM 3ac/iOHK3Mn. 
nepe3 Kananw. 5. Yctpoiictbo ho nn.2 u 3, OT/iuna>oiuee- 

3; YcTpoMCTBO no n.2. OT/iwMaiomeecfl c« TeM. mto b Kana/iax ra30AMHaMHHecxoro 
tgm, mto raaoAMHaMMMecKM^ Tp3KT Bwno/tHeH TpaKTa pa3MemeHw ynpaBnatotuue aacnoHKM, 
b BMAe xaHa/ia c pecuBepoM. npn 3tom bxoa~ 6. Yctpomctbo no nn.1 m 2, oTnuMaK>unee- 

Hafl MacTb KaHa/ia b pecuBep co ctopohw i10c« yeM, mto mctomhmk HM3»coro f\asneHwn bw- 
axeKTopoB fibino/iHeHa b BMAe An4>4>y3opa. noJineH b bmag aweiaopa, pacno/ioweHHoro 

bo bxoahom AM<})(|>y3ope Typ6opeaKT.MBHoro 
: ABnraTe/i«. 





C0CT3BMTe/lb /l.lHyKWH 

PeABKTcp r.BepceHeBa TexpeA M. MopreHTan KoppexTop M.Tkbh 
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(54) APPARATUS FOR CONTROLLING BOUNDARY LAYER AT AERODYNAMIC 
SURFACE OF AIRCRAFT 

(57) The invention relates to aviation, namely, to apparatuses for controlling a boundary layer 
to change aerodynamic characteristics of aircraft. The positive effect of the invention consists 
in creation of an apparatus that provides a separation-less flow of the aerodynamic surface of 
aircraft. To this end, a streamlined body is placed in an apparatus for controlling a boundary 
layer, exactly, in a vortex chamber 1 made as a cavity in an aft part of the surface in 
communication with a low pressure source 4. There is an annular channel 3 formed between 
walls of the chamber and the body 2. The aft part of the surface can carry several vortex 
chambers, said chambers being provided with branch channels 6 having outlets to a gas- 
dynamic path 7 common for all channels and connected to the low pressure source 4. The 
branch channels 6 together with walls of the gas-dynamic path operate as ejectors. The gas- 
dynamic path can be in the form of a channel a receiver. In doing so, a part of said channel 
being an inlet to the receiver from the ejector side is made as a diffuser 9. The receiver can 
communicate with a low pressure area in the flowing-around stream by channels 10 having 
control chokes 11. Pivotal chokes 12 and 13 can be arranged within the channels 7 and 
ejectors. The low pressure source 4 can be made as an ejector 16 formed at an inlet to the 
diffuser of a turbojet engine 15. 5 dependent claims, 4 Figures. 

Column 7, line 29, to column 8, line 35 

The apparatus can comprise several vortex chambers placed one after another, wherein 
the vortex chambers should be provided with ejectors in the form of channels connecting their 
cavities to a flow-through part of a gas-dynamic path common for all channels and connected 
to a low pressure source. 

The gas-dynamic path can be in the form of a channel having a receiver, wherein a part 
of said channel being an inlet to the receiver from the ejector side is made as a diffuser. 



It is desirable to connect a receiver cavity to a low pressure area above the streamlined 
surface by channels having chokes controlled at outlets of channels. It is expedient to place 
control chokes within channels of the gas-dynamic path. 

The low pressure source can be made as an ejector formed at an inlet diffuser of a 
turbojet engine. 

Presence of a streamlined body within a cavity of a vortex chamber allows a 
circulation flow mode due to natural pressure gradient, said mode providing a separation-less 
flow of the surface at small suction levels thereby to reduce power imputs several times as 
compared to the prototype. 

Use of a system comprising several vortex chambers provided with ejectors united by a 
common gas-dynamic path allows further reduction in power imputs for suction. 

The system of ejectors with a single gas-dynamic path allows use a high-pressure air 
for ejection, said air being bled in large amounts from aft cells, and this aspect also reduces 
power imputs for suction. 

Presence of the diffuser allows recovery of a pressure in the receiver that leads to 
reduction in a required level of a lowered pressure provided by the suction source and thereby 
further reduces power imputs. 

Connection of the receiver to the low pressure area in the stream flowing around the 
surface allows release of a portion of the sucked air to said area thereby to provide further 
reduction in power imputs for operation of-th'e suction source. 

Use of controlling chokes in the system allows optimization of suction lever at 
different flowing-around modes. Furthermore, presence of chokes in braking aircraft provides 
partial or complete separation of stream (depending upon the braking intensity) at slight 
reduction in a lifting force. 

Use of an ejector as a low pressure source at a turbojet engine outlet provides an 
effective source of suction. 



